Introduction
The Silvana Beds ("Silvanaschichten" in German) are a unit of the Upper Freshwater Molasse ("Obere Süß wassermolasse" in German; abbreviated OSM) that out crop at several localities in southern Germany (e.g., Sandberger 1870 Sandberger -1875 Wenz 1923 Wenz -1930 neubauer et al. 2015; Höltke et al., 2016) . These beds are particu larly notable for their abundant molluscan fossils (e.g., Salvador et al. 2015; , but many of the localities with outcrops are known only from the older literature. One of them is Hohenmemmingen, in the municipality of Giengen an der Brenz (Heidenheim dis trict, BadenWürttemberg state, SW Germany; Fig. 1 ) Fossil mollusks from Hohenmemmingen were men tioned by some authors (klein 1846; Sandberger 1858 Sandberger -1863 Sandberger , 1870 Sandberger -1875 , but a comprehensive faunal list was only provided much later, by gottScHick & Wenz (1916) . These authors reported 32 gastropod species and one poorly pre served bivalve; later, Wenz (1923 Wenz ( -1930 , in his compila tion work, repeated this information with a few revisions in taxonomic attribution and a new record of one species. After these accounts, the material has been scarcely men tioned again in the literature until Höltke et al. (2016) compiled a list of species from this locality for a bioge ographic analysis using museum specimens. Herein, we add material from other collections, offering an updated classification of the species and illustrating several of the Fossil land and freshwater gastropods from the Miocene of Hohenmemmingen, Germany Hohenmemmingen fossils for the first time. This work is part of our research group's goal of "rescuing" informa tion on all Silvana Beds outcrops, bringing them back to light in a modern context and, more importantly, mak ing this information available to the entire scientific com munity.
A b b r e v i a t i o n s : Institutions: BSPG = Bayerische Staatssammlung für Paläontologie und Geologie (Munich, Ger many); GPIT = Department of Geosciences, Eberhard Karls Universität Tübingen (Tübingen, Germany; formerly Geolo gischPaläontologisches Institut Tübingen); SMNS = Staatli ches Museum für Naturkunde Stuttgart (Stuttgart, Germany). Shell measurements: H = shell height (parallel to coiling axis); D = greatest shell width (perpendicular to H).
A c k n o w l e d g e m e n t s We are grateful to cHriStina G. Martin (SMNS) for the SEM images presented here; to ingMar Werneburg (GPIT) and alexander nützel (BSPG) for granting access to material under their care; and to tHoMaS a. neubauer (JustusLiebig Universität Gießen) and an anonymous reviewer for their com ments and suggestions. R.B.S. received a doctoral grant from CNPq (Conselho Nacional de Desenvolvimento Científico e Tecnológico), Brazil, process nr. 245575/20120.
Geological setting
Hohenmemmingen lies at the northern margin of the Molasse Basin in southern Germany, which is a part of the North Alpine Foreland Basin. As mentioned above, the molluskbearing sediments around Hohenmemmin gen belong to the unit known as OSM, which lies over the OBM unit (Upper Brackish Molasse). The transition between these two units is indistinct and the faunal com position indicates that the brackish environment of the OBM went through a gradual "freshening" (pippèrr & reicHenbacHer 2017). The OSM unit, as the name implies, is characterized by freshwater sediments, dated as late Early to Middle Miocene (reicHenbacHer et al. 2013; Sant et al. 2017) .
The sediments at Hohenmemmingen belong, more specifically, to a subunit of the OSM known as Silvana Beds (gottScHick & Wenz 1916) . These beds are charac terized by (and receive their name from) the presence of the helicid Palaeotachea silvana (klein, 1853), but several other gastropod taxa are also typical of these strata (e.g., eSu 1999). The molluscan fauna of Hohenmemmingen is typical of the Silvana Beds and thus supports a late Early to early Middle Miocene age for the sediments (European mammal Neogene zone MN 5, although no mammalian remains are known). Unfortunately, there are no cur rent outcrops known, so only literature data is presently available for this locality. According to fraaS (1869) and gottScHick & Wenz (1916) , the Silvana Beds in Hohen memmingen consist of limestone that was seldom banked and occurred mostly as strongly weathered and irregu lar nodules (termed as "Knauer" in gottScHick & Wenz 1916).
Material and methods
The material studied for the present account consists exclusively of specimens from historical museum col lections (see Table 1 for a full list of studied lots). This includes some of the voucher material of gottScHick & Wenz (1916) , which was deposited in the SMNS, Ger many. Unfortunately, not all of their material has been pre served to this day. A good portion of gottScHick's voucher material was housed in the SMNS, and Wenz's private col lection was in Frankfurt a. M.; together, these collections must have contained all the originals of gottScHick & Wenz (1916) , but a good portion of the SMNS and Wenz's collection were lost during World War II (zilcH 1960; Salvador et al. 2016a) .
The best preserved gastropod species found are illus trated herein; images were obtained either with a Leica automontage apparatus or with a scanning electron microscope (SEM) at the SMNS. The main shell meas urements were taken either with a digital caliper (for the larger specimens) or with the software ImageJ (raSband 2012) and Leica Application Suite (LAS, v.3.8.0).
Results and discussion
In total, 23 gastropod species, all belonging to the Pul monata, were found in the material from Hohenmemmin gen available in museum collections. Five of these are freshwater species, while the remaining are terrestrial; a full species list can be found in Table 1 (classification fol lows boucHet & rocroi 2005 and nordSieck 2014). These species are all common finds in coeval sediments from several other outcrops of the Silvana Beds. Therefore, we will refrain from giving a full description of the material here, since these species have been extensively explored and illustrated elsewhere (e.g., HarzHauSer et al. 2014; Salvador et al. 2015 Salvador et al. , 2016c . Examples of the best preserved specimens found in the present material are displayed in Figs. 2 and 3 .
From the species listed by gottScHick & Wenz (1916), twelve could not be confirmed with the material availa ble (Table 1) . One special case that deserves further notice concerns the Gyraulus species reported by gottScHick & Wenz (1916 ): G. applanatus (tHoMä, 1845 ), G. dealbatus (a. braun, 1851 ) and G. kleini gottScHick & Wenz, 1916 . gottScHick & Wenz (1916 reported that these species are linked by a series of intermediate forms, which was also observed in the present material. The specimens of these Gyraulus species display a large amount of morphological variation, with the extremes described as distinct species, but with numerous intermediate forms; this phenomenon has also been observed in conspecifics from other OBM and OSM localities (e.g., koWalke & reicHenbarcHer 2005; Salvador & raSSer 2014; Salvador et al. 2016b Vallonia and Pupilla, is also meaningful. The freshwater species all indicate a slowmoving or stagnant water body and the presence of Hippeutis in particular is a good indi cation of wellvegetated and likely shallow waters. Moreo ver, representatives of the terrestrial hygrophilic Oxyloma are usually found on the vegetation belt surrounding the water. A full discussion of the ecological affinities of these fossil genera can be found in Salvador & raSSer (2014) and Salvador et al. (2015 Salvador et al. ( , 2016c , based on the habi tat requirements of Recent congeners (e.g., kerney et al. 1983; Welter-ScHulteS 2012). 
